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Pursuant to 37 C.F.R. 1.196(b), Applicant herein presents facts not prevtously of record and 
respond to the Board's decision dated July 29, 2003. 

I Showing of facts 

AppUcant acknowledges «ha, the showing of facts "may" include »s or declarations. 
(MPEP §1214.01.) However, in the interest of efficient prosecution. Applicant contends that the 


(«. at p. 242. A copy of the relevant page of Merriam Webster is included it an appendix to 
this Response.) 


B. The American 


Heritage Electronic Dictionary (1992) defines "configure" as 


[t]o design, arrange, set up, or shape .... 
(A printout of the relevant definition from the ELECTRONIC DICTIONARY is included in an 
appendix to this Response.) 

C. The patents listed below state as follows. 

1. U.S. Pat. No. 6,31 1,365 by Domier states 

fwlhen, as is particularly preferred, the steam cleaning head has a 
delta shape with slightly rounded sides, steam pressure chambers 
are again arranged side by side along the edge portion and are 
followed radially on the inside by a suction region. This suction 
region is defined by a circular annular arrangement of further steam 
pressure chambers in the interior of which a suction region is again 
found. 

(Dornier at col. 2, In. 31-37.) 

2. European Pat. No. 1238766 by Caspar states 

Tilt should be understood that the amount of suction applied to the 
suction apertures depends on the shape and size of the apertures 
which preferably are round. 

(Caspar at 1[0013].) 

3. U.S. Pat. No. 6,341,387 by Zars states 


[a]n additional object of the present invention is that it may be 
installed as a "kit" on virtually any pool, whether new or existing. 
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The invention is intended to be self-contained and made of 
materials familiar in the art, preferably polyvinyl chloride (PVC) 
mping The (sic) exact limiting quantity of suction is determined by 
the internal dimensions and arrangement of the piping and sump. 

(Zars at col. 2, In. 41-47.) 

4. U.S. Pat. No. 4,938,239 by Theurer states . . 

rtlhis advantageous combination of the compressed air discharging 
nozzle and the suction inlet port results in a reinforced suction a ir 
flow because the path of this flow is exactly determined by the 
amtngement of the nozzle within the inlet port so that all the dirt « 
subjected to the downward pressure of the compressed air as well 
as the upward suction, which will cause a strong turbulence and 
detach even strongly adhering dirt particles from the ballast. 

(Theurer at col. 3, In. 30-38.) 

5. U.S. Pat. No. 4,522,575 by Tischer states 

the discharge pressure and suction pressure are easily determined 
design parameters . . . 

(Tischer at col. 6, In. 14-16.) 

6. U.S. Pat. No. 3,939,065 by Einersson states 

rtlhe strength of the pressure and suction waves depends, besides 
t> y the design of the pulsation organs, mainly on the peripheral 
velocity of the drum relative to the peripheral velocity of the 
suspension in the liquid layers in question. 

(Einersson at col. 2, In. 41-45.) 

(Copies of these patents are included in appendices to this Response.) 


TT. Argument 


Claims 36-37 are pending. 
Claims 36-37 are appealed. 

Claims 36-37 are rejected by the Board based on a new ground - §1 12, V~ 
Applicant requests the Examiner consider the definiteness of the pending claims. 
The Board's decision dated July 29, 2003 reversed the Examiner's §102 rejection and raised 
a §1 12, V indefiniteness rejection. In doing so, the Board focused on independent claim 36's 
limitations concerning a splash controller that is (1) configured to draw a chemical toward itself; 
and (2) configured to generate a gas pressure. The Board specifically argued that suction applied 
through the splash controller, rather than the configuration of the splash controller, is what draws 
the chemical and generates the gas pressure. (Appeal Decision at p. 4-5.) Significantly, in 
support for this argument, the Board interpreted the term "configured" to mean "shaped." (Id. at 
p 4 ) As authority for this interpretation, the Board cited page 242 of Merriam Webster's 
Collegiate Dictionary (10 th ed.). (Appeal Decision at p. 4, footnote 1.) However, as cited 
above in part IA, that reference appears to offer a different definition. Specifically, the definition 
of the root word "configure" indicates that "configured" means "set up for operation." Moreover, 
the alternate source cited above in part IB indicates that the term "configured" is broad enough to 
encompass Merriam Webster's actual definition, the Board's stated definition, and more. 
Namely, the Electronic Dictionary's definition of the root word indicates that "configured" 
broadly means "designed, arranged, set up, or shaped." 

Moreover, one of ordinary skill in the art would be aware that suction is a function of the 
design, arrangement, set up, or shape (i.e. configuration) of a relevant device, as demonstrated by 
the patents cited above in part IC. For example, U.S. Pat. No. 6,31 1 ,365 by Dornier teaches that 
a "suction region" is defined by an "arrangement" of pressure chambers. (Dornier at col. 2, In. 
35-36 ) European Pat. No. 1238766 by Caspar indicates that "the amount of sucfion applied" 
depends on the "shape" of a device's apertures. (Caspar at 1[0013].) U.S. Pat. No. 6,341,387 by 
Zars discloses that a "quantity of suction" is determined by the internal dimensions and 

, i 1 1„ as ai \ TT S Pat No 4 938,239 by Theurer instructs 
"arrangement" of piping. (Zars at col. 2, In. 45-47.) U.5>. rat. no. *,*5o, y 

one of ordinary skill in the art that the path of a "suction air flow" is determined by an 
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..arrangement" of a nozz.e with an rn.et port. (Theurer a, Co.. 3, In. 32-34.) U.S. Pat. No 
4 522 575 by Tiseher disc.oses that "suction pressure" ,s a "design" parameter. (Ttscher a. col. 6, 
ln 14 16 ) U S Pat. No. 3,939,065 by Einersson mdica.es that the strength and press of 
"suction waves" depends in part upon the "des.gn" of pulsation devices. (Etnersson at col. 2, In. 
4,-43 ) Apphcant contends that such know.edge is deemed to be imparted to one of ord.nary 
*ffl in the art when considering the Specification's support for the defmrteness of me terms at- 

' Further the Specification in fact provides non-limiting support for designs/arrangements/ 
set ups/shapes of sp,ash confers. Apphcant cited me relevant portions in the Appeal Bnef 
when sun— gthe mventio, (Appeal Brief a, p. 2.) Torerteratc, Appl.can, Cedp. 3 h, 18- 
,,.4 , n 5-6-andFlGS. 1&2 (addressmg vacuum port 18) for the general dtsclosure of a 
splash controller. For the specific hmitation of a splash controller configured to draw the 
chemical toward itself, Applicant cited p. 4, In. 3-5,16-18 (addressing how the des.gW 
an.nge.nent/se, up/shape of vacuum port .8 al.ows application of suction to a parttcu.a, area). 

For the specfic hmitation of a splash controller configured to generate the relevant gas pressure, 

AppUcan, crted p. 3, 1, 3-7, 16-18; and FIGS. 142. Apphcant alerts the Examiner that p. 4, In. 

3-7 16-18 are relevant to this limitation as well. 

to addrtion, i, ,s srgnificant that the Board has acknowledged that suction draws the 

relevant chemical and generates the relevant gas pressure (and tha, the Specification discloses 

so) (See Appeal Decision at p. 5-6.) 

Hence, because the Specification disc.oses a splash controller configured (,e. deseed, 
arranged, se. up, or shaped) for suction; and suct.on draws the re.evan, chemical and generates 
the relevant gas pressure; then the Specification necessan.y discloses a sp!ash con.ro.lcr 
configured to draw the re.evan. chemical and generate the relevant gas pressure. 

(Moreover, for reasons addressed in Appeal Brief, Hurtig cannot be interpreted as 
drsclosing a component whose destgn, arrangement, set up, and/or shape meets claim 36's relevant 
configuration requirements. See Appeal Brief at p. 3-4.) 

As a result, Applicant contends the claims meet §1 12's definitcness requirement and 
re q ues.s ,he Examiner's allowance of a., of the pending Cairns, .f there are any matters whtch 
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maybe resolved or clanfied through a telephone .nterv.w, the Exa^ 
Applicant's undersigned attorney at the number indicated. 

Respectfully submitted, 
^ |^ — Charles B. Brantley H 


Date: 


Reg. No. 38,086 
Micron Technology, Inc. 
8000 S. Federal Way 
Boise, ID 83716-9632 
(208) 368-4557 

ATTORNEY FOR APPLICANT 
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lip 


242 confidence c nfraternity 


-j nr „ manner marked by easy coolness and freedom from uncer- 
rtnfy d?ff?den« TSibarrassment. confidence stresses ; faith in 
Sf and one^ powers without any "^^S^S^JSS 
gance <the confidence that comes from long expenenceX assurance 

tryfeg or&enging situations (handled the reporters with great 

2cSn«dence adj (1849) : of, relating to. or adept at swindling by false 

confidence tatE?tf ftlM-frfa group of continuous or discrete adja- 
C ceM valuS thatTiled to estimated statistical ^rzmeXtri^^or 
Variance) and that tends to include, the true value of tte 
Redetermined proportion of the time if the process of finding the 

Vkan-f^t, -.dent\ adj\ [L "d^"*^^™^ 

Stio«^^ ?~ Sg% 1 lirs 

SL CrfSnStion whose unauthorized disclosure could ^ prejudicial to 
he national interest - compare secret top secret ^ "J^gjgj 
aM-ty WientO-she-'a-la-teV n — con.ft.den.tiaMy \- den(t^sMa-Jie\ 

con.fid.ing \kan-'fi-din\ ad} (1829) v^l^T^ ' TRU * m,L ~~ 
con.fid-ing.ly \-din-le\ adv — con.fid-ing.ness n 

con.fig.u.rI.tfon Mbn-.fi-gya-'ra-sham .kan- , -g*A .« [L L «J 
Son- ; W«uw«to similar formation, fr. L coyfeufo* rto form f rom o 
after, fr com- + figurare to form, fr. figure figure) (1646) .1 » • ™J 
5ve arrangement of parts or elements: as 0) : shape (2) : contour of 
Und <~ cTthe mountains) . (3) : ^tional^an^gement <a smaj 

^St^^^^comSSnmtA c : the stable structural makeup >of 
Compound esp. with reference to. the ^^on^he 
constituent atoms 2 : GESTALT (personality ~>rr ^WJMJB 
al Vshnal, -sha-nn\ adj — con.hg.u.ra.tion^l.ly adv - con-fig-u- 

vi-ured; -urging (1677) :^o 
C S up fSi optati™ es P '\n a particular way <a fighter. plane. configured 

i^/of he officTor hospital -W. A. Note* also : something that 
retrains (escaoe from the ~s of soot and clutter — E. S. Muskie) b 
3 <^Pw5b7n the ~s of a small group -Frank. Newman) 2 

der 2 v t 1 a ? to hold within a location b : impwson 2 : o keep 
within limits <wili ~ my remarks to one subject) syn see limit - 

con"f1ned\kan-^nd\ adj (1772): undergoing childbirth " .. * 
cSn-iintment \kan-*n-ma„t\ « <1^' «!? * confimng *" 

nroval to : ratify 2 : to make firm or firmer : strengthen 3- . to 
aSster the rite of confirmation to 4: to give new assurance of the 
vanity of remove doubt about by authoritative act or jnd.spu^We 
fact - con^irrn.abU.i.ty War-ma-*i-l>teVn,- con-finn-able 

^J^J^"'c^N^^M.^CORROTOR^TE, SU BSTA NTI ATE.^ j^^^^S^^-^l^ZiS^!?? ^noN* 

validate mean to attest to the truth or validity of : ^^'"J- Tit 
hrm implies the removing of doubts by an authoritative statement or 
Stable fact (confirmed the reports). CORROBORATE suggest^ 
SfengtheSing of what is al ready . partly ^^<"^S^^A 
rated his story), substantiate implies the offering of evidence tnat 
sustains the contention <the claims have yet *fcg*fi2^^ 
ify implies the establishing of correspondence of actualfac *» « «g£ 
with those proposed or guessed at <all statements of fact in the article 
have been Se2> AUTHENTICATE implies establishing genuineness by 
addudn^S or official documents or expert opinion .^««»8 
experts authenticated the diaries). VALIDATE implies ^}* s ^ "J* 
ftyby authoritative affirmation or by factual proof (validated thehy- 

c£^^F&£&*n*\ n frconfirmondus. gerundive of confir- 
mnn>1(1884)' a candidate for religious confirmation - . - 

£83^&^Vn (14c) 1.: an act or Process of 
Mnfiirning: as a (1) : a Christian rite conferring the gift of the Holy 
SpSd^among Protestants full church membership = a cere- 
mony esp. of Reform Judaism confirming youths in their faith b je 
SSficaTion of an executive act by a legislative body 2 a : coj^rming 
proof ^ corroboration b : the process of supporting a statement by 
evidence — con-fir.ma.tion.al Vshnsl, -s h * n ^}. a ?L„, . t _ 

con.ffir.ma.to.ry \k3n-'f 3 r-m»- t t6r-e. -,tor-\ adj (1636) : serving to 

W and likely to persist <a - habit) b : fixed in habit and 1 unl^ely to 
chanee <a ~ do-gooder> 2 : having received the nte of confirmation 
syn^ee inveterate - con ; f irm^d-ly \-f 3 r-mod-le\ adv - con- 
firmpri.ness V-far-mwi-nas, - fsnmdMiasx n 

con^fs-cSfble Xkan-'fis-ka-baK adj (ca. 1736) : liable to confiscation 

COnJlcSt^^ CONFISCABLE 

KSwLSte X'kan-fa-.skat, kan-'fis-katX adj [L confiscates, pp. oi : con- 
fiscare to confiscate, fr. com- + fiscus treasury] (ca. 1533) 1-: appro- 


priated by the government : FORFEITED 2 

4on^?te ^an.fa-.skatX vt ^at^d; -cat-ing (1552) 1 . 
lorfJ^o the public treasury 2 : to seize by or as if by au ho^| 
con.rSca.tion ^V.kan.fa-'ska-shanX n — con-fis^a-tpr \W(i| 
Urr«^n:fis^4o.ry\kan-^s-ka-^ 

l3 '\7. . . . V iT i \ „ ri? t- nc nrpnn ration. Dreserv<K V#n 


deprived of property^I 


t^Serealsoo 

A&.ofM 

\$S. Lntare to I 


rnn.fit \kSn-fe. kon-, kan-\ n [F, fr. OF. preparation, preserves,^|g^-/ ro n(flre to \ 
TcoX to prepare - more at COMFIT] (1951) : meat (as ' to J] 

Sr T^rk) t£t hasbeen cooked and preserved in its own fat L ^lf ^bririg f ace- °d 
con^tei7\k^n-'fc-te:^^^^ n [ME. fr. L. lit.. I confess, fr. UM^Ife a cc : V. Bjpmwr 
in? words - more at confess] < 13c) : a liturgical form in which ^|||^r3n-t s l\ n — 
nels^s acknowledged and intercession for God's mercy request<rf 
c^SruVe V^an-WhurotvurV^tuA n [F. fr. MF, fr. co^,) ^ligng:;*^^ ^ 

«XKo burn. fr. com- + Mrare to bum - more at ^]|fe a ^ts) - g 

TSSKw] (i 1656) , 1 : HRE: esp large 

CONFLICT. WAR - .-rfJffllSM?'— COn-iu^ 


ciSlSe^k^atV vt con^lat t d; ^^^^ff^M\W^ 
wnjlare to blow together, fuse. fr.. com- + fiare to blow - more^I^— - 


SSn« ^(aa i two Treadings of a t«t) into a composite whole ^t&f&ie] d^c) » * 
com J?l n L™ v in. "u— a - • ni PND. fusion; cw : a compoSf^.- 'f abash > : to 


reading or text 


VABASH^b - 
'•(hake indistinct : 


i^flt?\Snsffikt\ n [ME, fr. L confiictus^t of striking togetWfb , in ately : JUMJU 
to strike together, fr. com- + /Tigere to strike - morgfc : > r dated other <- 
StjgateIOSc) llnoirr. battle, war 2 a: .^P^^o^lfe ^ ' 

Son of incompatibles : antagonistic state ««^#.c»^^} 
ELt iHw^. interests, or persons) b : mental stniggle resuliialt students), z 

kan-, <M. -sliwal\ adj arefcaic : to contend in wSlfe^ or mixture <a ^ 

, a kic 

• angle file = 2 : a 
.• ;6f Afro-Cuban oi 
g conga line n ( 1 9^ 
k cbn.ge \ko n - , zha ! 
• going back and f 
; - r and forth, fr. con 
: ATE](1702) 1 1 
■: dismissal 2 : 
;4: 'aii architectui 


imSKSSt \-ant\ adj [L confluent-, confluens. prp. of ■ con^wre tog 
iSg^nerffr )om-\ Mere taflow - more at FLUID] (15c) ! 
or SSng together, ofco: run together <~ pustules) 2: charact^] 
by confluent lesions <^ smallpox) . tsirittary 

aconfluent n (1850) : a confluent stream; broadly : J^L^i 
con-flux \Tcan-Jl3ks\ n [ML cotfluxu* fr. L cohere] (1 

c^n^VUkan^o-^ 
ses) <^ *enses) — con.fo^4y \-k>^ ^ Wor^l ' «° n: B eal ^'"-'j 6 

con-lorm \kan-Torm\ vfc irJ^F ooni^n fr. ^ ^^Mh ^/er..fr. L conge 
com-+ formare to form, fr. >^J?™l^*Vor ^rd <~f»fe moreat cold] vf 
shape. putline. or contour to : bring ^J^^J^Z^U^^ state bv 01 
rows to the slope of the land) ^ vt ^^^XSa curdled : coagu 

■ny con.ge«ner \Tcah- 
lla, gcfiffr-. genus kin> 


con.fonn.able \kan^6r-ma-bal\^j( 1 5c) 1 ? ^^^^iSuSife: rrfig 1 
or character : similar — usu. used with to 2 . SS^^Suxm 
3 : following in unbroken sequence - used of gcolooc strata m 
under unifor^i conditions - .co^om-ably «dv . ^jj 
•for-mal \kanrfdr-mal, (,)kan-\ adj ILL o>vorma/tf "TOffl 
le shanT. fr L com- + formalis formal, fr. /orma] (1893) l^JKl 
ie snapc, ir. *- t:^ ^,>.nnnHin(? curves unchangcO 


con 

same 


s ^same taxonomic 
^thing resembling 
^schools and theii 


:i c .on«ge-ner.ic \,l 
;5 je-n»-, (,)kan-\ a 
^| con.ge-nial \kan- 
having the sami 
; fisting or associate 
* : "jyjly suited to ont 


ui0 w ~ «5T 

transformation) 2 o/ fl map 

^nSr.mance\kan-%r-manU^ . ^ 

con.f or.ma.tiori Uan^or-'ma-shan, -for-\ , n ill _51 1) 

conforming or producing conformity ^adaptation 2 !. ^rma 

something by appropriate arrangement of pa^ 

sembling into a whole <the gradual ~ of^he ^bry o) ^^^M^jfy^ 

r - gigncre 
>T*y7:^* dating fron 
•.:/;Characteristic : ih 
^ydopment in the 1 
jfcf RJg such by riatun 
BjileA adv • 


sembling into a wnoie sine ' " muS • the .sxwm v 

spondence esp. to a model or plan b •-.^f Kr ^_* ' j n the 'ipfflfewwn.i.l 
proportionate dimensions esp of an animal d. any tne ,™ ^ Qf 
arrangements of a mo^ 


sponaence csjj. w « «* *-™- - - -.- ■ , 

proportionate dimensions esp. of an animal 
arrangements of a molecule that can be ob ^" 1 w ^ 1 v ( ~i 
atoms about a single bond — con-for-ma-tion^l V-shnrf, 

con.for.mi.ty \kan-f6r-ma-te\ n. pf -ties U5e> 1 J fZ*Z*2& 
form/manneV; or character : agreement <behayed in ~ 

iefs) 2 : an act or instance of conforming 3 : action » ^ ^ , 

wiihsomesp^stan^ 

con-found Vkan-Taund, kan-\ vt [ME, fr. MF \«VO"dm tr.^u ^itoocecmcw) of the . 
dere to pour together, confuse, fr. com- + fundere iopwr /Sl^^ongridae) 
F0UND]^14c) 1 a archaic : to bring to nun : OESTROY J •^aKtt>»ries- Vkan- 
FRUSTRATE (conferences ... are not for accomphshment but to ^i|^(ca^i6i9) : aggri 
Uh tricks^J: K. Galbraith) 2 w*gfA a b . W , 

shame : discomfit <a Performance tta l ~ed the ^ cnUcs) 
(sought to ~ his arguments) 4 : DAMN 5 . to * nro « «L£c bd 
confusion or perplexity 6 a : to fail to duwOT dj erences D| 
: mix up b : to increase the confusion of «yn see wgw*. 
founds \-«faunKlar\ n - con.foimd.ing.ly \^n-^ «dv ? * 
con.found^d \kan-Taun-dad, 0^.\^-,\adj (14c) 1 . <*> 
pprpi fjced 2:' DAMNED — con-found-eo-iy aav . 
con-Sa^ter-ni.^ « [ME 


lI^?'B**ries \'kan- 
»iHl«9): AGGR] 
*n%»n-8est Nkan-'jes 

im m the blood vesse 

%,J?ngested - coi 
A-A-jes-tivX adj 
[ %S«tive heart 

^ «es or to pump oi 


Appendix 2: Definition from American Heritage Electronic Dictionary (1992) 

COrvf ig-ure (tan-flg/y*) tr.v. configured, configuring, con-figures. To design, 
arrange set up or shape with a view to specific applications or uses: an internal security 

configurer, from Latin configurare : com-, com- + figurare, to form (from figura, shape, see 
dheigh- below).] 
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Appendix 3: U.S. Pat. No. 6,31 1,365 by Dornier 
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European Patent Office 
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(12) 
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EUROPEAN PATENT APPLICATION 


(43) Date of publication: 

1 1 .09.2002 Bulletin 2002/37 
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(22) Date of filing: 14.02.2002 


(51) IntClJ: B26F3/00 


(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 06.03.2001 CA 2339438 

(71) Applicant: PAPRIMA INDUSTRIES INC. 
Dorval, Quebec H9P 2P1 (CA) 


(72) Inventors: 

• Caspar, Roman C. 
Beaconsfield, Quebec H9W 5N7 (CA) 

• Hilker, Dieter H. 

Mascouche Heights, Quebec J7L 3R6 (CA) 

(74) Representative: Rupprecht, Kay, Dipl.-lng. et al 
Meissner, Bolte & Partner 
Postfach 86 06 24 
81633 Miinchen (DE) 


(54) Water jet web slitting apparatus 


(57) A water jet web slitting apparatus (10) slits a 
web (16) at a plurality of locations across the web (16) 
into webs (-16a) of smaller width in a winder. The water 
jet web slitting apparatus (1 0) utilizes a water jet cutter 
(20) to slit the web (1 6). The water jet cutter (20) has a 
support plate (32) with a pattern of suction apertures 
(42) located surrounding the cutting aperture (38) of the 
water jet cutter (20) through which negative pressure is 
applied to hold the web (16) against the support plate 
(32) adjacent the water jet cutting apparatus (1 0) and to 
prevent the web (16) from fluttering or moving relative 
to the support plate (32) notwithstanding whether the 
web (16) is travelling or temporarily at a stopped posi- 
tion. This permits for the water jet to be run continuously 
without having to be turned off and restarted when the 
web travel is temporarily stopped and started again be- 
cause the continually running jet does not re-wet the sur- 
face of the web (1 6) or the edges (1 6a) cut into the web 
(16). 
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Description 

Field of the Invention 

[0001 ] The present invention relates to a water jet web 
slitting apparatus for slitting a web normally travelling in 
a first direction or remaining stationary relative to the 
slitting apparatus. In particular it relates to a water jet 
slitting apparatus that cuts the travelling web and does 
not wet the web during stoppage in web travel. 

Background of the Invention 


discriminate^ support only that portion of the web to be 
further processed within the papermaking machine or 
the sheet processing machine while discarding the strip 
trimmed from the web. Such a water jet cutter would not 
5 function as a slitter on a re-winding machine because it 
would be subject to the potential wetting problems noted 
above. 

[0007] Accordingly, there is a need to provide a water 
jet cutting device that can be utilized in the dry end of a 
10 papermaking machine and does not wet the web during 
temporary stoppages in web travel: 


[0002] In the papermaking industry, knives or water 
jets are commonly employed to cut through the traveling 
web or sheet. The knives and water jets are used in edge 
trimming, slicing, cross-cutting, and tail cutting applica- 
tions within the papermaking machine. However, water 
jet cutters have rarely been used to as slitters in a re- 
winder machine where a wound web of paper is un- 
wound, slit in longitudinal directions and re-wound into 
webs of reduced width. 

[0003] One reason for a limited use of water jets to slit 
the web at the re-winder is due to the fact that the web 
travel is stopped when a new reel is loaded at the unwind 
section of the re-winder or the web is spliced. Portions 
of the paper adjacent the water jet can be seriously dam- 
aged if the paper is re-wetted by the water jet. 
[0004] While one possible solution might be to turn the 
water jet off for every stoppage in web travel, this solu- 
tion is not practical since the jets must be re-started 
causing a momentary web surface splash before full 
pressure is achieved. Furthermore, any movement of 
the web in the direction of web travel effected by chang- 
es in web tension while the water jet is off causes an 
interruption in the cut line in the web. An interruption of 
the cut line results in tearing of the paper web when the 
rolls are separated. 

[0005] A water jet cutting head currently in use in the 
papermaking industry typically includes a base plate 
having a cover plate defining a chamber. The cover plate 
has one large upstream circular aperture through which 
air is drawn to hold the sheet against the cover plate. A 
second circular aperture is located downstream in the 
direction of sheet travel relative to the first circular ap- 
erture. A water jet is emitted through the second aper- 
ture to cut the sheet. Air is drawn through the first aper- 
ture and the second aperture by a hose contained in the 
chamber. The hose passes through the base plate to 
remove the air from the chamber and maintain a vacu- 
um. While such a described water jet cutting head has 
good cutting performance characteristics, it is unsuita- 
ble as a slitter head for a re-winder. 
[0006] A water jet cutting apparatus, as disclosed in 
U.S. patent 6,021,699 issued February 8, 2000 to Ro- 
man Caspar, was developed for cutting strip into the 
edge of a traveling web where an asymmetrical aperture 
■ pattern is utilized only on one side of the water jet to 


Summary of The Invention 

15 [0008] The present invention relates to a water jet web 
slitting apparatus for slitting a web into a plurality of 
webs of smaller width. In particular, the present inven- 
tion utilizes a series of water jet cutters mounted on a 
support beam traversing the width of the beam and sup- 
20 ported from the beam by a support arm. The water jet 
cutters cut through the travelling web to cut the web into 
the plurality of smaller webs. The present invention uti- 
lizes a support plate structure with the water jet cutter 
that continues to support the web in engagement with 
25 the plate when the web is travelling over the plate or is 
in a stopped position relative to the plate. 
[0009] The water jet cutter has a water jet nozzle 
which preferably continues to emit the water jet through 
a cutting aperture in the support plate. This jet continues 
30 whether or not the web is travelling across the support 
plate. In order to support the web and prevent it from 
fluttering or moving relative to the water jet and the sup- 
port plate, the support plate has a working surface area 
in which a plurality of apertures are located. The aper- 
35 tures also surround the water jet cutting aperture. These 
apertures are referred to throughout the specification as 
suction apertures because a negative pressure or suc- 
tion is applied through these apertures to pull the web 
. against the suction apertures and against the working 
40 surface area of the support plate. As a result, the web 
is held against the support plate while the water jet pass- 
es through the support plate and the web thereby cutting 
the web and forming new cut edges for the smaller 
webs. In the event that the web stops its travel over the 
45 support plate, the web is held firmly in place against the 
support plate both upstream and downstream in the di- 
rection of web travel relative to the cutting aperture. Al- 
so, the web cut edges downstream from the water jet 
cut are held firmly against the working surface area of 
so the support plate and are not in direct alignment with the 
water jet because the jet penetrates or blasts a hole 
through the web with a high speed jet of extremely small 
diameter. This jet continues to pass through the web 
without touching the web when the web remains station- 
55 ary and does not re-wet the web. 

[001 0] Preferably the suction apertures are arranged 
in a symmetrical pattern surrounding the water jet cut- 
ting aperture both upstream and downstream in the di- 
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rection of web travel. The suction applied to the suction 
apertures may be chosen to cause the support plate to 
grab or hold the web against the plate upstream, down- 
stream and on both sides of the water jet cutting aper- 
ture. Hence, the hole pattern arrangement of the present 
invention provides a uniform suction force about the cut- 
ting aperture preventing the cutting edges of the web 
and the web from fluttering relative to the working sur- 
face area 

[0011] The water jet web slitting apparatus, including 
the water jet of the present invention, may be utilized as 
a slitter on a re-winder machine where the web is to be 
slit into a plurality of webs and wound onta separate 
rolls. Further, because web travel is known to stop to 
permit separate rolls to be exchanged, the location of 
the cut is immaterial because it does not result in any 
damage to the web. For example, if the web is damaged 
by re-wetting, there is wasted web that has to be 
trimmed or discarded from the new separate rolls. The 
present invention is not subject to these problems. 
[0012] In accordance with the present invention, the 
water jet web slitting apparatus comprises a plurality of 
water jet cutters. Each water jet cutter has a support 
plate having a working surface area against which the 
web is supported. The support plate has a cutting aper- 
ture passing through the working surface area and a 
predetermined number of suction apertures passing 
through the working surface area arranged in a pattern 
on both sides of the cutting aperture in a first direction 
of web travel. The cutter has a water jet nozzle located 
adjacent the cutting aperture for directing a water jet 
through the cutting aperture and away from the working 
surface area. The cutter has suction means for applying 
suction through the suction apertures to draw the web 
towards the suction apertures and into engagement with 
the working surface area whereby the web is supported 
by the support plate on upstream, downstream and both 
sides of the cutting aperture in the first direction of web 
travel. The suction applied by the suction means pre- 
vents fluttering movement of the web relative to the 
working surface area to permit the water jet passing 
through the cutting aperture to cut through the web to 
form cut edges and to prevent wetting of the web surface 
and cut edges notwithstanding whether the web is nor- 
mally travelling in the first direction or is remaining sta- 
tionary relative to the working surface area of the slitting 
apparatus. 

[001 3] It should be understood that the amount of suc- 
tion applied to the suction apertures depends on the 
shape and size of the apertures which preferably are 
round. The cutting aperture is considerably smaller than 
the suction apertures because the dimension of the jet 
is relatively small and it is preferred that substantially no 
suction be applied through the cutting aperture. The wa- 
ter jet nozzle is preferably located closely adjacent the 
cutting aperture on the opposite side of the support 
place from the web to block the cutting aperture prevent- 
ing suction from 'being applied to the cutting aperture. 


the smaller the cutting aperture, the better the jet cuts 
through the web and less are the risks of backsplash 
occurring. The cutting aperture may have a diameter in 
the range of 0.05 to 3 mm. 
5 [001 4] The working area is that area defined around 
the suction apertures on the support plate and in-be- 
tween the suction apertures. The working area may ex- 
tend further beyond the perimeter as defined by the suc- 
tion apertures by an amount which would be proportion- 
w al to the amount of suction applied through the suction 
apertures. In accordance with the present invention, the 
support plate preferably has a section downstream from 
the cutting aperture and in line therewith to which suc- 
tion is not applied. It is across this section that the cut 
is edges of the web pass. 

[001 5] The suction may be applied to the suction ap- 
' ertures by means of hoses applied directly to the suction 
apertures or by having an enclosed chamber located be- 
hind the support plate in which the water jet nozzle is 
20 mounted and from which a suction hose is attached to 
either the rear surface or side surfaces of the support 
plate to create a negative pressure within the chamber 
to draw air in through the suction apertures. 
[0016] Preferably, the suction aperture pattern com- 
25 prises a series of six suction apertures, four of which are 
located immediately prior to the cutting aperture in the 
downstream direction of the travel of the web and two 
apertures located downstream relative to the cutting ap- 
erture. The suction apertures are preferably aligned on 
30 either side of the cutting aperture whereby at least the 
downstream suction apertures relative to the cutting ap- 
ertures have a land area or longitudinal working surface 
section that is not interrupted by the pattern of the suc- 
tion apertures. This prevents any suction being applied 
35 to the web cut edges as the web travels past the cutting 
aperture. Alternatively, it should be understood that the 
present invention provides a water jet cutter which may 
be placed either above or at any angle not more than 
90 degrees from the vertical relative to the travel of web. 

40 

Brief Description of The Drawings 


[0017] For a better understanding of the nature and 
objects of the present invention reference may be had 
45 to the accompanying diagrammatic drawings in which: 

Figure 1 is a perspective view showing the water jet 
web slitting apparatus of the present invention 
adapted for slitting a web into a plurality of webs 

so having smaller width by the use of the water jet cut- 
ter of the present invention; 
Figure 2 is a side view of the water jet cutting appa- 
ratus of the present invention; 
Figure 3 is a bottom view of the support plate utilized 

55 - in the water jet cutting apparatus of the present in- 
vention; and 

•Figure 4 is a top view of the support plate chamber 
mechanism of the water jet cutting apparatus of the 
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present invention. 
Detailed Description of The Drawings 


[0018] Referring Figure 1 , there is shown a water jet 
web slitting apparatus 1 0 having a support beam 1 2 and 
stands 1 4 for supporting the support beam 1 2. The sup- 
port beam 1 2 spans across the width of the web 1 6. The 
support beam 12 includes a plurality of arms 18 which 
hold a water jet cutting apparatus or cutter generally 
shown at 20. It should be understood that the water jet 
cutting apparatus 20 include hoses and pneumatic con- 
trols (not shown) which will pass down the arms and 
across the beam so as to be supported away from the 
travelling web 1 6. In the present invention, the web trav- 
els in the first direction shown by arrow 22 and each of 
the cutters 20 slits the web 16 at slits or cut edges 24 
so that the web 16 now has been cut into a plurality of 
separate webs 1 6a having a width which is less than the 
overall of the web 16. 

[001 9] It should be understood that this water jet web 
slitting apparatus 10 typically is utilized in a re-winder 
machine where a wound roll of paper is un-wound, slit 
in a longitudinal direction, and re-wound into webs of 
reduced width. The web 1 6 is slit by the water jet slitters 
20 and the slits 24 become the new edges of each of 
the smaller webs 1 6a. The webs 1 6a are re-wound onto 
separate winding rolls (not shown). In the practice of the 
present invention, the web 1 6 normally travels in the di- 
rection of arrow 22 and is stopped from time to time to 
remove separate wound rolls from the downstream sec- 
tion of the re-winder. 

[0020] Referring to Figures 2, 3 and 4, the construc- 
tion of each of the water jet cutters 20 for slitting slits 24 
in web 1 6 is shown. The water jet cutter 20 has a nozzle 
28 located within a chamber 30. The nozzle 28 is mount- 
ed relative to a support plate 32 behind a working sur- 
face area 34. A water jet 36 pushes through the aperture 
of cutting aperture 38 in the working surface area 34. 
Cutting aperture 38 has a preferred diameter of 0.08 to 
3 mm. The nozzle 28 is positioned closely adjacent the 
cutting aperture to block the cutting aperture and pre- 
vent or limit suction being applied through cutting aper- 
ture 38. 

[0021] Referring to Figure 3, the working surface area 
34 is shown within the perimeter 40 in the dotted lines 
and surrounds the cutting aperture 38. Also located 
within the perimeter 40 of the working surface area 34 
are a series of suction apertures 42. The suction aper- 
tures 42 are aligned in a symmetrical pattern of two rows 
of three apertures in the direction 22 of web travel. The 
suction apertures 42 are circular in shape and have a 
preferred diameter of 20 mm, which is considerably larg- 
er than the smaller diameter of cutting aperture 38. Each 
row of three suction apertures 42 is aligned in the direc- 
tion 22 of web travel on opposite sides of the water jet 
cutting aperture 38. Furthermore, four suction apertures 
42 are located upstream of the water jet cutting aperture 


38 and two suction apertures 42 are located down- 
stream in the direction 22 of web travel relative to the 
water jet cutting aperture 38. The suction apertures 42 
hold the web 1 6 against the working surface area 34 to 
5 permit the water jet 36 to cut through the web 1 6. 
[0022] The shape of the suction apertures 32 may 
vary from a circular shape, however for the purposes of 
the present invention circular apertures are preferred 
because cutting these holes is less costly and the Suc- 
re tion applied across the aperture is relatively uniform. 
Two additional apertures 42 are positioned upstream 
than downstream of the water jet cutting aperture 38 in- 
suring the working surface area 34 to grip or draw the 
web 1 6 against this working surface area 34 prior to cut- 
15 ting through the web. 

[0023] The area 60 immediately downstream of the 
cutting aperture 38 between the suction apertures 42 
provides a land of longitudinal working surface section 
that is not interrupted by the suction aperture pattern 
20 such that no suction is applied to the cut edges or slits 
24 of the web 1 6a. 

[0024] The apparatus 10 is further provided with a 
suction hose 70 shown in Figure 4 which comes in 
through the rear wall or top wall 72 of the chamber 30 
25 to draw or create a vacuum or negative pressure area 
within chamber 30 so that suction is drawn through the 
suction apertures 42. 

[0025] The support plate 32 is separated from a top 
wall 72 by a front wall 71 , side walls 74 and angled top 
30 or back wall 76. The side walls 74 preferably angle out- 
wardly or diverge from each other as the side walls 74 
extend away from the support plate 32 towards the top 
wall 72. Thus as the sheets or web 16 widens out, it 
passes smoothly underneath the cutting heads without 
35 catching. The back wall 76 is angled downwardly into 
the web as it extends from the top wall 72 to the support 
plate 32. The sloping back wall 76 improves air flow over 
the top wall 72 of air moving with the traveling web 16 
as the web is drawn over support plate 32. The improved 
40 air flow is less turbulent reducing "low pressure" areas 
where dust particles might first collect. 
[0026] The water jet cutter 20 further includes con- 
duits 46 passing through the neck 48 and upper body 
50 of the cutter for connection with the arms 18 of the 
45 beam 1 2. 

[0027] It should be understood that the arms 1 8 of the 
beam 1 2 may be adjusted across the beam to adjust the 
width of the slots or the webs being cut from the master 
web 16. However, it is not a feature of the present in- 
50 vention that this adjustment is a continuous adjustment 
that occurs during the web cutting or slitting process. On 
the other hand, the position of the cutters 20 are adjust- 
ed prior to the cutting operation and remain in that po- 
sition during the cutting operation for a given web 16 to 
55 be slit into smaller webs 1 6a. 

[0028] It should be understood that alternative em- 
bodiments of the present invention may be readily ap- 
parent to a person skilled in the art in view of the above 
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description for the preferred embodiments of this inven- 
tion. Accordingly, the scope of the present invention 
should not be limited to the teachings of the preferred 
embodiments and should be limited to the scope of the 
claims that follow. 


5 4. 
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Claims 

1 . A water jet web slitting apparatus (1 0) for slitting a 
web (16) normally travelling in a first direction (22) 
relative to the slitting apparatus (10) and capable of 
remaining stationary relative to the slitting appara- 
tus (10), the apparatus (10) chaacterized by: 

15 

a) a support plate (32) having a working surface 
area (34) against which the web (1 6) is support- 
ed, the support plate (32) having a cutting ap- 
erture (38) passing through the working surface 
area (34) and a predetermined number of sue- 20 
tion apertures (42) passing through the working 
surface area (34) arranged in a pattern on both 
sides of the cutting aperture (38) in the first di- 
rection (22) of web travel; 

b) a water jet nozzle (28) located adjacent the 25 
cutting aperture (38) for directing a water jet 
through the cutting aperture (38) and away from 

the working surface area (34); and, 

c) suction means (70) for applying suction 
through the suction apertures (42) to draw the so 
web (16) towards the suction apertures (42) 
and into engagement with the working surface 
area (34) whereby the web (1 6) is supported by 

the support plate (32) on upstream, down- 
stream and on both sides of the cutting aperture 35 
(38) in the first direction (22) of web travel, and 
the suction applied by the suction means (70) 
preventing fluttering movement of the web (1 6) 
relative to the working surface area (34) to per- 
mit the water jet passing through the cutting ap- *o 
erture (38) to cut through the web (1 6) to form 
cut edges (24) and to prevent wetting of the web 
surface and cut edges (24) notwithstanding 
whether the web (16) is normaily travelling in 
A .the first direction (22) or is remaining stationary 45 
relative to the working surface area (34) of the 
slitting apparatus (10). 


3. 


The water jet web slitting apparatus (1 0) of claim 1 
further characterized in that the pattern of suction 
apertures (42) is uniform and substantially in a sym- 
metrical pattern providing substantially uniform suc- 
tion force on the web (16) over the working surface 
area (34) and around the cutting aperture (38). 

The water jet web slitting apparatus (1 0) of claim 1 
further characterized in that the working surface 
area (34) has a longitudinal working surface section 


50 


55 


(60) downstream from the cutting aperture (38) in 
the first direction (22) of web travel whereby limited 
suction is applied between the web cut edges (24). 

The water jet web slitting apparatus (10) of claim 1 
further characterized in that the suction apertures 
(42) are considerably larger than the water jet cut- 
ting aperture (38). 

A water jet web slitting apparatus (1 0) for slitting a 
web (16) normally travelling in a first direction (22) 
relative to the slitting apparatus (10) and capable of 
remaining stationary relative to the slitting appara- 
tus (10), the apparatus (10) characterized by : 

a) a support plate (32) having a working surface 
area (34) against which the web (1 6) is support- 
ed; 

b) the support plate (32) having a cutting aper- 
ture (38) passing through the working surface 
area (34) whereby the web (1 6) is supported by 
the support plate (32) on upstream, down- 
stream and on both sides of the cutting aperture 
(38) in the first direction (22) of web travel; 

c) a water jet nozzle (28) located adjacent the 
cutting aperture (38) for directing a water jet 
through the cutting aperture (38) and away from 
the working surface area (34) and the water jet 
nozzle (28) substantially blocking the cutting 
aperture (38) save for the emission of the water 
jet; 

d) the support plate (32) having a predeter- 
mined number of suction apertures (42) pass- 
ing through the working surface area (34) and 
arranged in a pattern across the working sur- 
face area (34) that surrounds the cutting aper- 
ture (38); and, 

f) suction means (70) for applying suction 
through the suction apertures (42) to draw the 
web (16) towards the suction apertures (42) 
and into engagement with the working surface 
area (34), and the suction applied by the suc- 
tion means (70) preventing fluttering movement 
of the web (16) relative to the working surface 
area (34) to permit the water jet passing 
through the cutting aperture (38) to cut through 
the web (16) to form cut edges (24) and to pre- 
vent wetting of the web (1 6) and cut edges (24) 
notwithstanding whether the web (16) is nor- 
mally travelling in the first direction (22) or is 
remaining stationary relative to the working sur- 
face area (34) of the slitting apparatus (10). 

6. The water jet web slitting apparatus (1 0) of claim 5 
further characterized in that the pattern of suction 
apertures (42) is a symmetrical pattern providing 
substantially uniform suction force on the web (1 6) 
over the working surface area'(34) and around the 
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cutting aperture (38). 

7. The water jet web slitting apparatus (1 0) of claim 6 
further characterized in that the working surface 
area (34) has a longitudinal working surface section 
(60) downstream from the cutting aperture (38) in 
the first direction (22) of web travel whereby no suc- 
tion is applied between the web cut edges (24).. 

8. The water jet web slitting apparatus (1 0) of claim 6 
further characterized in that the suction apertures 
(42) have a diameter that is considerably larger than 
the water jet cutting aperture (38). 

9. The water jet web slitting apparatus (1 0) of claim 6 
further characterized in that the working surface 
area (34) has a perimeter (40) within which the web 
(16) is supported and the pattern of suction aper- 
tures (42) extends outwardly from the cutting aper- 
ture (38) to the perimeter (40) of the working surface 
area (34). 

10. A water jet web slitting apparatus (10) for slitting a 
web (16) normally travelling relative to the slitting 
apparatus (10) and capable of remaining stationary 
relative to the slitting apparatus (10) into a plurality 
of webs (1 6a) of smaller width, 
characterized by: 

a support beam (1 2) traversing the width of the 
web (16); 

a plurality of support arms (1 8) carrying a water 
jet cutter (20) and mounted along the support 
beam (12) to define the width of the smaller 
webs (16a) to be cut; 
the water jet cutter (20) comprising: 

a) a support plate (32) having a working 
surface area (34) against which the web 
(16) is supported, the support plate (32) 
having a cutting aperture (38) passing 
through the working surface area (34) and 
a predetermined number of suction aper- 
tures (42) passing through the working sur- 
face area (34) arranged in a pattern on both 
sides of the cutting aperture (38) in the first 
direction (22) of web travel; 

b) a water jet nozzle (28) located adjacent 
the cutting aperture (38) for directing a wa- 
ter jet through the cutting aperture (38) and 
away from the working surface area (34); 
and, 

c) suction means (70) for applying suction 
through the suction apertures (42) to draw 
the web (16) towards the suction apertures' 
(42) and into engagement with the working 
surface area (34) whereby the web (16) is 
supported by the support plate (32) on up- 
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stream, downstream and on both sides of 
the cutting aperture (38) in the first direc- 
tion (22) of web travel, and the suction ap- 
plied by the suction means (70) preventing 
fluttering movement of the web (16) rela- 
tive to the working surface area (34) to per- 
mit the water jet passing through the cut- 
ting aperture (38) to cut through the web 
(16) to form cut edges (24) and to prevent 
wetting of the web surface and cut edges 
(24) notwithstanding whether the web (16) 
is normally travelling in the first direction 
(22) or is remaining stationary .relative \o 
the working surface area (34) of the slitting 
apparatus (10). 

1 1 . The water jet web slitting apparatus (1 0) of claim 1 0 
further characterized in that the pattern of suction 
apertures (42) is uniform and substantially in a sym- 
metrical pattern providing substantially uniform suc- 
tion force on the web (16) over the working surface 
area (34) and around the cutting aperture (38). 

12. The water jet web slitting apparatus (10) of claim 11 
further characterized in that the working surface 
area (34) has a longitudinal working surface section 
(60) downstream from the cutting aperture (38) in 
the first direction (22) of web travel whereby no suc- 
tion is applied between the web cut edges (24). 

1 3. The water jet web slitting apparatus (1 0) of claim 1 2 
further characterized in that the suction apertures 
(42) have a diameter that is considerably larger than 
the water jet cutting aperture (38). 

1 4. The water jet web slitting apparatus (1 0) of claim 1 0 
further characterized in that the water jet nozzle 
(28) substantially blocks the cutting aperture (38) 
save for continuous emission of the water jet. 

15. The water jet web slitting apparatus (10) of claim 1 
further characterized in that the support plate (32) 
has a front wall (71 ), two side walls (74), a back wall 
(76) and a top wall defining a chamber (30) into 
which suction is applied to draw a negative pressure 
through the suction apertures (42); and the back 
wall (76) sloping outwardly away from the top wall 
to the support plate (32) in the first direction (22) of 
web travel. 
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16. The water jet web slitting apparatus (10) of claim 5 
further characterized in that the support plate (32) 
has a front wall (71 ), two side walls (74), a back wall 
(76) and a top wall defining a chamber (30) into 
which suction is applied to draw a negative pressure 
through the suction apertures (42); and the back 
wall (76) sloping outwardly away from the top wall 
to the support plate (32) in the first direction (22) of 
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web travel. 

17. The water jet web slitting apparatus (1 0) of claim 1 0 
further characterized in that the support plate (32) 

• has a front wall (71), two side walls (74), a back wall 5 
(76) and a top wall defining a chamber (30) into 
which suction is applied to draw a negative pressure 
through the suction apertures (42); and the back 
wall (76) sloping outwardly away from the top wall 
to the support plate (32) in the first direction (22) of w 
web travel. 
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